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(1) 采用有机溶剂高温反应方法，在有机溶剂三甘醇中采用 NaBH4 作为还原
剂，制备纳米级的 Sn 粒子，并且对其形貌和粒径做了检查，确定其粒径的大小，
在此基础上考察了其作为锂离子电池负极材料的性能。经过试验的证明，合成的
纳米 Sn 粒相对于大颗粒的 Sn 材料具有更高的容量和更好的循环性能，但是其
循环性能还是不能令人满意，在其后的循环过程中，其容量急剧的衰减。 
(2) 在成功合成纳米 Sn 粒基础上，通过加入活性金属 Sb 以及惰性金属 Cu，





提高 Sn 电极的循环性能，Sn-SnSb 合金在经过 50 周的循环之后还保持
427.6mAh/g 的放电容量和 409.2mAh/g 的充电容量，而 Cu6Sn5 电极，在经过 30
周的循环之后还保持 367.9mAh/g 的放电容量和 356.3mAh/g 的充电容量。 
(3) 在 Sn-SnSb 纳米合金的基础上，利用蔗糖的高温分解形成的碳，对合金
进行包覆，形成新的 SnSb@C 复合材料。在 XRD 谱图中，复合材料中的纯 Sn


















其放电容量和充电容量还分别保持 558.4mAh/g 和 543.6mAh/g。 




















Nowadays,carbonaceous materals are key anode for commercial lithium ion 
batteries, but they can not meet the new require for higher capacity with a low density 
372mAh/g.Tin-based alloys have been suggested as promising alternative anode ,with 
a capacity as high as 974 mAh/g,and suibatle charge/discharge voltage 
plateau(0.4-0.6V vs Li+/Li), has huge potential apply and rearch value.However,Sn 
electrode endure huge volume change(300%) during charge/discharge 
processes,resulting in exfoiliation and capacity. To resolve the problem,some ways 
has been applied: ①using nano-materials,make the Sn grain into nano scale,to 
decrease the absolute volume expansion  for single particle; ② alloying with other 
elements,to remit the mechanical stress during the charge/discharge; ③coating by 
carbonaceous materals, to remit the mechanical stress by the toughness of 
carbonaceous materals. In accordance with the upper conceptions,we have carried out 
the following researches: 
(1) Synthetize the nano Sn particles with NaBH4 worked as reductant in the 
organic solventtriglycol. On the basis of measurement of diameter and morphology of 
the Sn particles,we investigated its performance as anode for lithium ion batteries.The 
experimentdemonstrated that the nano Sn particles had a higher capacity and better 
cycle performance than the bulk Sn.However, the cycle ability is not satisfactory, the 
capacity decays rapidly during the cycles. 
(2) We synthetized the Sn-SnSb,Cu6Sn5,Sn-Sb-Cu alloys with active element Sb 
and inactive element Cu.We measured the composition and morphology of the alloys 
by XRD, SEM. The experimentdemonstrated that the new alloys can be synthetized 
on the basis of Sn particles,with uniformdiameter and morphology,and disperse well. 
We get the information,the Sn –based electrode get a better cycle ability and higher 
capacity through alloy with other elements.Sn-SnSb electrode has a capacity of 
427.6mAh/g and 409.2mAh/g for discharge and charge after 50 cycles, Cu6Sn5 
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(3) We synthetized SnSb@C composite on the basis of Sn-SnSb alloy,by the 
pyrolysis of sucrose. In the XRD pattern,Sn has disappeard.Besides,we can see fine 
holes and flaws in the particles with uniformitydispersity,and no agglomeration.The 
composite showed good cycle ability with a capacity of 558.4mAh/g and 543.6mAh/g 
for discharge and charge separately after 50 cycles. 
(4) The Sn electrode ,alloys electrodes,composite electrode all had poor coulomb 
efficiencyin the first cycle ,but they showed high coulomb efficiency in the latter 
cycles,except the Sn electrode had a fluctuation . 
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图 1.1 二次电池发展历程及趋势 
。 
1.2 锂离子电池发展历程 
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